WORLD INTELLECTUAL PROPERTY ORGANIZAHON 
International Bureau 




PCX 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internalional Pitent ClanlllaitkMB ^ : 
F16L 37/D88 



Al 



(11) Intemadoiul Publkatioii Number: 
(43) IntenuitioiMl Publication Date: 



WO 97/13094 

10 April 1997(10.04.97) 



(21) International Application Number: PCT/NO96/00230 

(22) International FOIng Date: 27 September 1996 (27.09.96) 



(30) Priority Data: 
953921 



3 October 199S (Q3.10.9S) 



NO 



(71) Applicant {for alt designated States except US)i RAUFOSS 

TECHNOLOGY A/S INOWOl; Poslboks 77, N.2831 Rau- 
foss (NO). 

(72) Inventors; and 

(75) Inventora^AppUcants (for US only): ENGER, Jens, Olav 
[NO/NO]; Konenidbakken 3, N*2830 Raufoss (NO). VIL- 
LANGER. Kjell (NO/NO); 0stvn. IS, N-2830 Raufoss 
(NO). 

(74) Agent: J.K. THORSENS PATENTBUREAU A/S; Postboks 
9276 Grailand. N-0134 Oslo (NO). 



(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY, 
CA, CH, CN. CZ, DE, DK, EE, ES, R, GB, GE. HU. U-, 
IS, JP, KE. KG. KP. KR, K2. LK, LR, LS, LT, LU. LV, 
MD, MG, MK, MN, MW. MX, NO, NZ. PL, PT, RO, RU, 
SO, SE, SG, SI, SK. TI, TM, TR, IT, UA, UG. US, UZ. 
VN, ARIPO patent (KE. LS, MW, SO, SZ. UG), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU. TJ, TM). European 
patent (AT. BE, CH, DE. DK. ES, R. FR. GB. GR, IE, IT. 
LU, MC. NL, PT. SE), OAPI patent (BF, BJ, CF, CO, CI, 
CM. GA, GN. ML, MR, NE, SN. TO. TG). 



With international search report. 

In English translatitm (filed in Norwegian), 



(54) Title: COUPLING FOR PRESSURIZED MEDIUM 




(57) Abstract 

Coupling for pressurized medium, comprising a stud member (1 ) and a socket member (2) into which die stud member can be inserted 
axially, whereby the stud member (t) and die socket member (2) can be mumally locked in a completely coupled position by means of a 
locking ring (5) which can be brou^t into engagement witfi circumferential locking ring grooves (1 1. 10) in die stud member (1) and in 
the socket member (2). and the stud member (I) and the socket member (2) have circumferential contact surfaces and/or grooves (8, 9; 6, 
7) for two sealing rings (3, 4). A second circumferential ring groove (14) in die soid member (1) contams a safety ring (12), which also 
is in engagement widi a separate groove (13) in die socket member (2), said groove (13) having a larger axial extension dian the safety 
ring (12) and is situated such diat when die snxl member (1) and die socket member (2) are in a nomial coupled position, and die locking 
ring (5) is in engagement widi die locking ring grooves (11, 10) in die stud member (I) and die socket member (2), the safety ring (12) is 
situated in an axial distance from die axially outermost delimitation of its groove (13) in die socket member (2). Thus, the safety ring (12) 
is only effective when die stud member (1) and die socket member (2) are incompletely coupled togedier. 
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Coupling for pressurized medium. 

The present invention relates to a coupling for pressurized medium, comprising a stud 
member and a socket memt>er Into which the stud member can be inserted axially, 

5 whereby the stud member and the socket member can be mutually locked in a 
completely coupled position by means of a k)cking ring which can be brought into 
engagement with an annular locking ring groove in the outer surface of the stud member 
and in the inner surface of the socket member, and the stud member and the socket 
member have circumferential contact surfaces and/or grooves for two sealing rings, while 

10 the socket member has two locking ring grooves. 

Such a coupling permits mutual rotation of the stud member and the socket member. 

A coupling of this type is known, having a locking ring which, when the stud member has 

15 been moved completely into place to its nonfnal position in the socket member, is 
engaged in a locking ring groove in the stud member and the socket member, 
respectively, and keeps these together. In an embodiment the socket member has a 
single locking ring groove, which is so deep that it can completely contain the locking 
ring, while the stud member has two shallower locking ring grooves which can only partly 

20 contain the locking ring. In the case that the stud member and the socket member are 
incompletely coupled together and the locking ring is situated in the axially innermost 
kx:king ring groove in the stud member, the stud member and the socket member can 
be pushed completely together, in that the locking ring is forced completely into the 
groove in the socket member, because the axially innermost groove In the stud member 

25 is bevelled along the axially outermost side, and an axial mutual shifting of the stud 
member and the socket member is made possible, because the locking ring does not 
project into the axially innermost groove in the stud member. Thereby, the locking ring 
can snap into the axially outermost locking ring groove in the stud member and lock the 
stud memt>er and the socket member in a completely coupled position. Thus, the locking 

30 ring permits that a locking between the stud member and the socket member can be 
achieved even when these are not moved completely together. In this condition a 
pressurized medium will not flow freely out between the stud member and the socket 
member, because some degree of sealing is maintained by the axially innermost sealing 
ring, while the axially outermost sealing ring is not in contact with the socket member. By 

35 'axially innermost" and 'axially outermost" is meant relatively to the insertion mouth of 
the socket member. However, a leakage will occur which indicates that the stud member 
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and the socket member are not completely coupled together. In another embodiment the 
stud member has only one locking ring groove, which Is sufficiently deep for containing 
the locking ring, and the socket member has an axially innermost and an axially 
ouiemiost locking ring groove. In order to permit moving of the locking ring from the 
5 axially outemiost to the axially innennost locking ring groove, while the locking ring is 
situated in the locking ring groove in the stud member, the locking ring must be 
compressed into the groove in the stud member. In order to move the stud member and 
the socket member together to an incompletely coupled position the locking ring must, 
when fit into the socket member, be expanded in order to pemilt the passage of an 

10 external bevelled edge on the stud member. When the k)cklng ring is fit on the stud 
member it must be compressed in order to pass an Internal bevelled edge in the socket 
member. This expansion and compression, respectively, cause a relatively large 
resistance against insertion. This resistance decreases somewhat when the bevelled 
edge has passed the locking ring, whereupon the locking ring enters one of the tooting 

15 ring grooves, without this being sensed by the operator as a change of the resistance. 

When such a known coupling is incompletely coupled the locking ring must, depending 
on which embodiment is considered, be forced out of the locking ring groove in the 
socket member and thereupon be compressed into the axially outennost k)cking ring 
20 groove in the stud member, or It must be forced into the deep locking ring groove in the 
stud member and thereupon expand outwardly in the axially innermost locking ring 
groove In the socket member when the stud member and the socket member have been 
moved completely together axially. Thus, the locking in both of the positions is based on 
the same kicking ring. r«4or«over. in said second embodiment, both of the sealing rings 
25 are situated axially outside of the kicking ring, which then may be subjected to 

vibrations. If the locking ring gets out of engagement with the innermost groove in the 
socket, the locking ring must be able to expand outwardly in the outermost groove in 
order to prevent complete decoupling. This is not likely to occur if the stud member for 
instance Is In an accelerating movement out of the socket member. 



30 



The present invention provkles a coupling which permits a more secure locking, and 
which also can be sensed by the operator. 



35 



The coupling according to the invention is characterized in that a second circumferential 
ring groove in the stud member contains a safety ring, which can be brought into 
engagement with a separate groove In the socket member, said groove having a larger 
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axial extension than the safety ring and is situated such that when the stud member and 
the socket memt>er are in a normal coupled position, and the locking ring is in 
engagement with the locking ring grooves in the stud member and the socket member, 
the safety ring is in an axial distance from the axially outemnost delimitatton of its groove 
5 in the socket member. 

Preferably the locking ring is situated between the two sealing rings. Thereby the sealing 
rings will prevent vibrations in the region of the k>cking ring. 

10 During coupling together of the stud member and the socket member the tocking ring will 
initialty be moved freely into the socket member, whereupon it will be somewhat 
compressed by a rib which delimits the k>cking ring groove in the socket member. Prior 
to this compression the safety ring has come into engagement with its groove in the 
socket member, and thereby the stud member and the socket member are in an 

15 incompletely coupled position, locked by the safety ring, and the axially innemnost 
sealing ring provkjes incomplete sealing. During the continued axial moving together of 
the stud member and the socket member the compressed k)cking ring is shifted along 
the rib In the socket member, and snaps out into its locking ring groove in the socket 
member, and during this moving together the safety ring is shifted in its groove in the 

20 socket member, as this groove has a larger axial length than the safety ring. The locking 
has now been taken over by the locking ring. If the locking ring comes out of 
engagement with its groove in the socket member, the safety ring is in a standby 
position for preventing complete decoupling, because the safety ring is situated in 
engagement with the corresponding grooves in the stud member and the socket 

25 member. Thus, the locking caused by the safety ring and the locking caused by the 
locking ring occurs independently of each other. Moreover, a distinct increase of the 
resistance against moving together takes place when the safety ring enters the groove in 
the socket member, because simultaneously a compresston of at least one of the 
sealing rings starts. 

30 

The invention will in the following be explained more detailed, with reference to the 
accompanying drawing, which shows an example of a coupling according to the 
invention in which the socket member constitutes an elbow. It will be appreciated that 
the stud member and the socket member may be straight, that both of them may be 
35 elbows and that the socket member may be straight and the stud member may be an 
elbow, as this is of no importance to the essential features of the invention. 
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Fig. 1 shows a coupling according to the invention, in a longitudinal section, in a state 
where the stud member and the socket member are incompletely coupled 
together. The stud member is shown in section only in the lower half. 
Fig. 2 shows, in a corresponding manner as Fig. 1 . the coupling of Fig. 1 with the stud 
5 member and the socket member completely coupled together. 

The Figs, show a coupling comprising a stud member 1 and a socket member 2. The 
stud member may in a known manner have an exterioriy threaded elongatkm 17, and 
the socket member 2 may in a known manner have an interiorly threaded elongation 18. 
10 and it will be appreciated that these elongations may be differently threaded or consist of 
unthreaded studs, for instance for direct mounting of hoses. In addition the stud member 
is shown having a nut portion 16. Inside the stud member 1 and the socket member 2, 
respectively, is a flow passage. 23 and 24. respectively. 



15 



20 



Two sealing rings 3 and 4, shown as 0-rings. surround the stud member 1, in respective 
grooves 8, 9. The O-ring 3 contacts a beveHed surface 15 in the socket member 2. 
whereby the compression of the ring 3 increases during the last phase of moving 
together the stud member 1 and the socket member 2. 



The stud member 1 has a circumferential groove 11 for a locking ring 5, and when the 
stud member 1 and the socket member 2 are completely interconnected {Fig. 2) the 
todang ring 15 is also situated in a circumferential groove 10 in the socket member 2. 
delimited by a circumferential rib 7, and the locking ring 5 is split and tends to expand 
from the condition shown in Fig. 1. in whteh the locking ring 5 is slightly compressed and 
25 Is situated in the groove 1 1 in the stud member 1 . The locking ring 5 may for instance 
have a radial or inclined slit, whereby it may be compressed from its relaxed condition, in 
which the ring 5 has such an external dimension that it can extend into the 
corresponding locking ring groove 1 0 in the socket member 2. Prior to the coupling 
together the kicking ring 5 is fitted in its groove 11 in the stud member 1. and during the 
30 first phase of the Interconnection of the stud member 1 and the socket member 2 the 
tocWng ring 5 will enter the bevelled surface 15 in the socket member 2 and be 
somewhat compressed. Thereupon the locking ring 5 will be compressed further in order 
to pass the rib 7 in the socket member 2. and finally the locking ring 5 snaps out into the 
groove 10 in the socket member 2. but it still extends into the groove 1 1 in the stud 
35 member 1. 
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Axially innermost (relatively to the mouth of the socket member 2) on the stud member 1 
a safety ring 12 is fitted in an annular groove 14. The safety ring 12 may have a radial or 
inclined slit, in order to be compressed from its relaxed condition, simtlariy as the locking 
ring 5. The stud member 1 has circumferential ribs 19. 20, 21 and 22 which delimit the 
5 grooves 8. 9, 11 and 14. When the stud member 1 and the socket member 2 are moved 
together the safety ring 12 is moved freely into the socket member 2 until it abuts a rib 6 
which delimits a groove 13 for the safety ring 12 in the socket member 2. When the 
safety ring 12 abuts the rib 6 a small counter force against the insertion occurs, but only 
when the safety ring 12 has been inserted in the groove 13 and the sealing rings 3 and 

10 4 abut the bevelled surface 15 and the rib 6, respectively, a larger resistance against 
further insertion will occur. Thus, it can be sensed, from the resistance, that the safety 
ring 12 has come into place in the groove 13. This is achieved by means of a suitable 
mutual location and dimensioning of the k>cking ring 5, the sealing rings 3 and 4 and the 
corresponding grooves, whereby, during the moving together of the stud member 1 and 

15 the socket member 2, mainly only a compression of the safety ring 12 takes place, in 
order that it may pass the rib 6 defining the axially outermost delimitation of the groove 
13 for the safety ring 12. Somewhat prior to the expansion of the safety ring 12 into the 
groove 13 in the socket member 2, or approximately simultaneously therewith, the 
locking ring 5 abuts the bevelled surface 15 in the socket member 2, and approximately 

20 simultaneously, or somewhat later, the sealing ring 3 abuts the rib 7 delimited by the 
bevelled surface 15, and the seating ring 4 abuts the rib 6 delimiting the groove 13 in the 
socket member 2. In this condition the stud member 1 and the socket member 2 are 
mutually locked by the safety ring 12, which is permanently fitted in the groove 14 in the 
stud member 1 and which has expanded into the circumferential groove 13 in the socket 

25 member having a larger axial extension than the safety ring 12. When the stud member 
1 and the socket member 2 have been moved incompletely together (Fig. 1) the safety 
ring 12 is situated at the axially outermost delimitation of the groove 13, and prevents 
that the stud member 1 and the socket member 2 can be pulled away from each other 
immediately. Upon a further moving together against an increasing resistance due to the 

30 sealing rings the locking ring 5 comes into engagement with the groove 10 in the socket 
member 2, and the safety ring 12 is then situated in a distance from the axially 
outermost delimitation of Its groove 13 in the socket member 2. as shown in Fig. 2. The 
ring 12 is also shown in a certain distance from the axially innermost delimitation of the 
groove, but this distance is of no importance. 

35 

The ring 12 is situated closer to the free end of the stud member 1 than the locking ring 
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The coupling according to the invention pemiits mutual rotation of the stud merrrtwr 1 
and the socket member 2. The flexing safety ring 12 has the effect that the stud memt)er 
1 and the socket member 2 by being moved together initially reach a position where the 
safety ring 12 keeps the parts together, in which position the parts are incompletely 
interconnected, whereupon continued moving together of the parts causes that the 
flexing locking ring 5 becomes effective. 
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1 . Coupling for pressurized medium, comprising a stud member (1 ) and a socket 
member (2) into which the stud member can be inserted axially. whereby the stud 

5 member (1) and the socket member (2) can be mutually k>cked in a completely coupled 
position by means of a todnng ring (5) which can be brought into engagement with 
annular k)cking ring grooves (11. 10) in the outer surface of the stud member (1) and in 
the Inner surface of the socket member (2), and the stud member (1) and the socket 
member (2) have circumferential contact surfaces and/or grooves (8, 9; 6. 7) for two 

10 sealing rings (3, 4), while the socket member (2) has two locking ring grooves (10, 13). 
characterized in that the stud member (1) has a second locking ring groove 
(14) containing a safety rng (12). which can be brought into engagement with a separate 
locking ring groove (13) in the socket member (2). said groove (13) having a larger axial 
extension than the safety ring (12) and is axially situated such that when the stud 

IS member (1) and the socket member (2) are in a completely coupled position, and the 
locking ring (5) is in engagement with the corresponding tocking ring grooves (11, 10) in 
the stud member (1) and the socket member (2), the safety ring (12) is situated in an 
axial distance from the axially outermost delimitatk>n of its groove (13) in the socket 
member (2). 

20 

2. Coupling as defined in daim 1, characterized in that the safety ring (12) 
and its groove in the stud member (1) are situated axially inside of the tocking ring (S) 
and the sealing rings (3. 4). relatively to the mouth of the socket member (2). 

25 3. Coupling as defined in claimi or 2. c h a r a c t e r i z e d i n that the locking ring 
(5) is situated axially between the sealing rings (3, 4). 

4. Coupling as defined in claim 1. 2 or 3, c h a r a c t e r i z e d i n that the location 
and the dimensions of the stud member (1). the socket member (2), the locking ring (5). 
30 the sealing rings (3, 4) and the safety ring (12) are such that the safety ring (12) can be 
moved approximately to its groove (13) in the socket member (2) without exertion of any 
substantial resistance against the moving together of the stud member (1) and the 
socket member (2) by the locking ring (5) or the sealing rings (3, 4). 
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